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Review of Alataleberis McKenzie and Warne, 1986
and description of Alatapacifica gen. nov.
(Ostracoda, Crustacea) from the Cenozoic of
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Species originally assigned to the pterygocytherine genus Alataleberis by McKenzie & Warne, 1986 are placed here in
two genera—Alataleberis sensu stricto and Alatapacifica gen. nov. Alataleberis species possess poorly defined dorsal
ridges marked by a few spines in adult specimens and lack a subcentral tubercle. Alatapacifica species possess
well-developed and buttressed dorsal ridges and a well-developed subcentral tubercle. Pterygocytherine genera/
species groups recognized here from the southwest Pacific region are Alataleberis, Alatapacifica (septarca and robusta
species groups), AlatahermanitesWhatley & Titterton, 1981 and the velivola species group of Pterygocythereis Blake,
1933.
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THE OSTRACOD genus Alataleberis
McKenzie & Warne, 1986 was initially
described from Eocene to Miocene shallow
marine strata of southeastern Australia.
Species originally included in this genus by
McKenzie & Warne (1986) are placed here
in the genera Alataleberis sensu stricto and
Alatapacifica gen. nov. Alataleberis s.s.
species are recorded here from the Eocene
to Holocene of Australia. Alatapacifica
species are recorded here from the Paleo-
cene to Eocene of Australia (robusta species
group), from the Miocene to Holocene of
Australia (septarca species group), and from
the Miocene and Holocene of New Zealand
(robusta species group).
Both Alataleberis and Alatapacifica to-
gether with Alatahermanites Whatley &
Titterton, 1981 are distinctive Indo-south-
west Pacific genera of the Pterygocytherinae
Puri, 1957. The Cretaceous and Cenozoic
American and European pterygocytherine
genera Alatacythere Murray & Hussay,
1942 and Pterygocythere Hill, 1954 differ
from Alataleberis, Alatapacifica and Alata-
hermanites by possessing larger wing-like
(alate) ventral ridges that lack large perfora-
tions or fossae (Deroo 1966, McKenzie &
Warne 1986). Late Cenozoic and modern
European species of Pterygocythereis Blake,
1933 differ from species of Alataleberis,
Alatapacifica and Alatahermanites by pos-
sessing a ventral ridge that ‘carries a row of
[commonly] separate large spines that
increase in length posteriorly (the final spine
being about twice as long as its neighbour)’
(McKenzie & Warne 1986).
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One species group of Pterygocythereis
s.l. is known from the Australasian/south-
west Pacific region. The best known species
of this group is the modern Pterygocythereis
velivola (Brady, 1880). Other members of
this species group include those originally
described as ‘Alatacythere’ sp. (McKenzie
et al. 1993) from upper Eocene strata of
southeastern Australia and ?Pterygocyther-
eis sp. indet. (Neil 1994) from the mid-
Miocene of southeastern Australia (also
illustrated by Warne 1989). Whilst the latter
two species are known from few specimens,
these limited records indicate that the
velivola species group of Pterygocythereis
s.l. has persisted in the Australasian region
throughout much of the Cenozoic.
A unique and stable feature of P. velivola
is a clearly divided frontal muscle scar
(Warne et al. 2006, pl. 1, figs 16–20). This
is not a characteristic feature of European/
American pterygocytherine species, which
possess a single V-shaped frontal muscle
scar typical of the Trachyleberidae
Sylvester-Bradley, 1948. It is hypothesized
here that P. velivola is a species of the
Pterygocytherinae that possesses an aber-
rant frontal muscle scar pattern. Some
pterygocytherine specimens of the genus
Alatapacifica illustrated here show evidence
of suturing or subdivision of a V-shaped
frontal muscle scar. Thus, it appears that
whilst a V-shaped frontal muscle scar is a
very consistent diagnostic feature of ptery-
gocythereines in Cenozoic and modern
marine realms of Europe and North Amer-
ica (Guernet 1990), this does not hold true
to the same extent for Australasian/south-
west Pacific pterygocytherine species. Sig-
nificantly, Smith (1968) observed that the
coalescence of the terminal attachment
bosses associated with bifurcated bundles
of muscle in part accounts for the char-
acteristic V- or U-shaped frontal scars in
trachyleberid ostracods. Perhaps incomplete
coalescence of these attachment bosses in
some trachyleberid species can lead to a
sutured or even divided frontal muscle scar
pattern—in the latter case mimicking that
seen in hemicytherid and thaerocytherid
species.
The alternative view is to regard the
velivola species group as belonging to the
Thaerocytheridae Hazel, 1967 (e.g. Labutis
1977), and being homeomorphic with the
genus Pterygocythereis s.s. However, given
the close similarity of carapace characters
aside from the frontal muscle scar pattern, it
is considered here that the placement of P.
velivola within the Pterygocytherinae is
probably the more phylogenetically correct
taxonomic framework. Nevertheless, the
taxonomic status of the velivola species
group remains problematic pending further
detailed studies of the soft-part anatomy of
relevant modern taxa.
Materials and abbreviations
Specimens illustrated in this paper (Figs 1–
9) are housed in Museum Victoria (formerly
National Museum of Victoria—prefixed
NMVP), Hamburg Institute and Museum
(prefixed K), GNS Science, New Zealand
(recorded as New Zealand Geological Sur-
vey specimen nos.) and the Paleontological
Institution, Uppsala University, Sweden
(prefixed PM Au). The following abbrevia-
tions are used for recording species dimen-
sions and location information; L—length;
H—height; W—width; LV—left valve;
RV—right valve; AMG—Australian Map
Grid.
Systematic palaeontology
Phylum CRUSTACEA Pennant, 1777
Class OSTRACODA Latreille, 1806
Order PODOCOPIDA Mu¨ller, 1894
Suborder PODOCOPINA Sars, 1866
Superfamily CYTHEROIDEA Baird,
1850
Family TRACHYLEBERIDAE Sylvester-
Bradley, 1948
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Subfamily PTERYGOCYTHERINAE Puri,
1957
Alataleberis McKenzie & Warne, 1986
emend.
Type species. Alataleberis johannae McKen-
zie & Warne, 1986; Eocene, southeastern
Australia.
Emended diagnosis. A pterygocytherine
genus with well-developed perforated ven-
tral ridge. Dorsal ridge poorly developed,
non-alate, defined by series of stout spines.
Both ventral and dorsal ridges possessing
strong terminal spines; posterior termina-
tions of both ridges yolked by a faint
arcuate, subvertically oriented ridge. A faint
arcuate ridge extends from eye tubercle
towards a position on external surface of
the carapace adjacent to the central muscle
scar pattern. Area of carapace adjacent to
central muscle scar region not well devel-
oped as a sub-central tubercle. External
surface of valves smooth; anterior margin
bearing small spines; posterior extremity
always below mid-height, and overall car-
apace shape (in lateral view) conspicuously
tapering towards the posterior. Internal
features as described by McKenzie &
Warne, 1986 (see also remarks below).
Remarks. Species of Alataleberis consistently
bear an undivided V-shaped frontal scar (Fig.
5C). The frontal muscle scar is smaller relative
to overall carapace size than in species of
Alatapacifica (compare Fig. 5A–C, E). Internal
views of the LV of some Alataleberis species
exhibit a thickening of the anterodorsal margin
immediately anterior of the main hinge ele-
ments. This feature develops into aweak tooth-
like structure in some species such as A.
johannae (Fig. 9H), although it is inconspicuous
in other species such as Alataleberis miocenica
(Fig. 9I). This particular feature is less well
developed in all Alataleberis species than in
Alatapacifica species (Figs 6A, C; 9F, G).
Adult specimens of all Alataleberis spe-
cies are conspicuously tapered posteriorly in
lateral view (Fig. 9H) and have a posterior
extremity well below posterior mid-height
(Fig. 9E) (posterior mid-height is defined
here in Alataleberis and Alatapacifica spe-
cies as the mid-point between the posterior
extremity of the ventral and dorsal ridges).
This contrasts with the lateral view shape of
adult Alatapacifica species that is more
subrectangular (squared off) with a poster-
ior extremity at or above posterior
mid-height (Fig. 9D).
In all Alataleberis species, juvenile speci-
mens possess a narrower marginal zone,
simpler hinge features and exhibit a more
pronounced posterior taper (Fig. 7D), than
evident in larger adult specimens. Juvenile
specimens of Alatapacifica species can clo-
sely resemble Alataleberis species in shape
(i.e. both may have a strongly tapered
posterior in lateral view). However, unlike
juvenile Alataleberis species, juvenile Alata-
pacifica species generally exhibit posterior
extremities at or above mid-height (as
defined above), and also commonly bear a
conspicuous sub-central tubercle. Juvenile
specimens of Alataleberis species are extre-
mely rare in the fossil record, being much
thinner shelled than adult specimens. Some
juvenile specimens of Alataleberis species—
in contrast to adult specimens—may possess
a weakly developed buttressed dorsal ridge
(e.g. Alataleberis sp. B, Fig. 7D; see also
later discussion).
All known species of Alataleberis are
illustrated herein. The species A. paranuda
Milhau, 1993 is considered here to belong to
Alatapacifica because of the presence in this
species of a conspicuous subcentral tubercle.
Milhau (1993, pl. 6, figs 1–4a) only illu-
strated external lateral views of this species,
all of which closely resemble the shape of
some juvenile Alatapacifica specimens illu-
strated herein (e.g. Fig. 7A).
The lateral profiles of Alataleberis johan-
nae McKenzie & Warne, 1986, Alataleberis
ALCHERINGA CENOZOIC OSTRACODA 39
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ornithopetrae ornithopetrae McKenzie &
Warne, 1986 and Alataleberis ornithopetrae
willungae McKenzie & Warne, 1986 are all
very similar, and it is difficult to distinguish
these species/subspecies one from another
from this perspective. However, in dorsal
40 MARK T. WARNE ALCHERINGA
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view these species/subspecies can be readily
distinguished. In A. johannae, the buttresses
along the ventral ridges are not very well
developed, and the carapace shape is
relatively narrow (Fig. 1C). In dorsal view,
A. ornithopetrae ornithopetrae exhibits a
broadly developed and clearly buttressed
ventral ridge (Fig. 1F). Alataleberis ornitho-
petrae willungae has a slightly less broad
ventral ridge profile in dorsal view than A.
ornithopetrae ornithopetrae. In addition, A.
ornithopetrae willungae possesses curved
terminal posterior spines on the dorsal
ridges (in dorsal perspective; Fig. 2A),
whereas in A. ornithopetrae ornithopetrae
these spines are straight (Fig. 1F).
The species illustrated herein as Alatale-
beris sp. A (Fig. 2I–J) also has close
similarities to A. ornithopetrae s.s. and A.
ornithopetrae willungae in lateral outline.
Only rare specimens of the former have been
found making morphological differentiation
uncertain. However,Alataleberis sp. A seems
to have a slightly greater height to length
ratio than all otherAlataleberis species, and is
perhaps the most compressed member of this
genus. Given the close similarity in lateral
view of the species/subspecies A. ornithope-
trae s.s., A. ornithopetrae willungae and
Alataleberis sp. A (illustrated herein), and
the potential problems of differentiating
poorly preserved and variably calcified adult
specimens, an alternative ‘species cluster’
identification for these taxa might be:
Alataleberis ex. gr. ornithopetrae (ex. gr.—
superspecies, sensu Haynes 1981, p. 61).
Alataleberis miocenica McKenzie & Warne,
1986 can be easily distinguished from all
other Alataleberis species by its distinctly
smaller adult specimens.
Sexual dimorphism within Alataleberis
species is generally expressed by adult male
carapaces being more elongate than adult
female carapaces. The following descriptive
comments for Alataleberis species are sup-
plementary to those given by McKenzie &
Warne (1986).
Alataleberis johannae McKenzie & Warne,
1986 (Figs 1A–C; 9E, H)
1986 Alataleberis johannae McKenzie &
Warne, pp. 34–36, figs 2E, 3A–C, 4A.
1993 Alataleberis johannae McKenzie &
Warne; McKenzie et al., p. 110, pl. 6,
fig. 19.
Material studied. Six adult and juvenile
specimens from the Browns Creek Clays
exposed in coastal cliffs at Browns Creek
near Johanna River, Victoria (AMG
Glenaire 079058)—illustrated specimens
NMVP109896 (Figs 1A, C; 9E),
NMVP111792 (Fig. 1B). One specimen
from the Glen Aire Clay (sensu Abele
et al. 1988), Aire River district, Victoria
(approximate location: 388470S, 1438280E)—
NMVP314961 (Fig. 9H). Other unregistered
specimens housed in the author’s private
collection.
Fig. 1. A, Alataleberis johannae McKenzie & Warne, 1986, adult, male, carapace, external lateral view of LV,
holotype, NMVP109896, 682. B, Alataleberis johannae McKenzie & Warne, 1986, adult, male, carapace, external
view of RV, paratype, NMVP111792,682. C, Alataleberis johannaeMcKenzie & Warne, 1986, adult, male carapace,
dorsal view, holotype, NMVP109896, 682. D, Alataleberis ornithopetrae ornithopetrae McKenzie & Warne, 1986,
adult male carapace, external lateral view of LV, holotype, NMVP109898, 682. E, Alataleberis ornithopetrae
ornithopetrae McKenzie & Warne, 1986, adult male carapace, external lateral view of RV, holotype, NMVP109898,
682. F, Alataleberis ornithopetrae ornithopetrae McKenzie & Warne, 1986, adult male carapace, dorsal view,
holotype, MNVP109898, 682. Locality details: Alataleberis johannae (A, B & C); Browns Creek Clays above
Notostraea Greensand horizon, at the Browns Creek coastal section near Johanna River, Victoria. Alataleberis
ornithopetrae ornithopetrae (D, E & F); Jan Juc Formation at Bird Rock, near Torquay, Victoria, 1 m above the
‘Chione’ bed.
3
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Measurements. Holotype, NMVP109896
adult male carapace, L¼ 0.96 mm, H¼
0.41 mm, W¼ 0.36 mm; paratype, NMVP
111792 adult male carapace, L¼ 0.95 mm,
H¼ 0.44 mm, W¼ 0.35 mm; paratype,
NMVP109897 adult female carapace, L¼
0.92 mm, H¼ 0.44 mm, W¼ 0.34 mm
(McKenzie & Warne 1986).
Remarks. In dorsal perspective, A. johannae
has less conspicuous ventral ridges (and less
conspicuous perforations along the ventral
ridges; Fig. 1C) than other species/subspe-
cies of Alataleberis as defined here.
McKenzie et al. (1993) placed one speci-
men of an Alataleberis species (originally
described as n. gen. D aff. Alatacythere sp.
by McKenzie 1979, p. 94, 100, fig. 7), into
synonymy with A. johannae. This specimen
was described from Janjukian (upper Oli-
gocene) units from Willunga Embayment
boreholes in South Australia and was said
to be the same species (of Alataleberis) as
that occurring in the (upper Oligocene) Bird
Rock coastal cliff section near Torquay,
Victoria (McKenzie 1979). It seems more
likely that this (McKenzie 1979) specimen
belongs to a subspecies of Alataleberis
ornithopetrae, the only Alataleberis species
with a documented upper Oligocene occur-
rence in the Jan Juc Formation at Bird
Rock (Torquay district, Victoria; McKenzie
& Warne, 1986). However, as this (McKen-
zie 1979) specimen was not sufficiently
illustrated and is currently not available
for study, its specific identity is not defini-
tively resolved.
Age and stratigraphic range. Previously
recorded from the Browns Creek Clay and
Castle Cove Limestone, Johanna River
district, southeastern Australia (late
Eocene–early Oligocene; McKenzie &
Warne 1986). In addition, the present
author has identified a specimen of this
species from the early Oligocene lower Glen
Aire Clay, Aire River district, Victoria.
Alataleberis ornithopetrae ornithopetrae
McKenzie &Warne, 1986 (Figs 1D–F; 5A, C)
1974Alatacythere sp.;McKenzie, pl. 2, fig. 7.
1986 Alataleberis ornithopetrae ornithope-
trae McKenzie & Warne, p. 38, figs 2F,
G, 3G–J.
1991 Alataleberis ornithopetrae ornithope-
trae McKenzie & Warne; McKenzie
et al., p. 173, pl. 4, fig. 10, pl. 9, figs 3–5.
Material studied. Seven adult and juvenile
specimens from the Jan Juc Formation in
coastal cliffs near Torquay, Victoria
Fig. 2. A, Alataleberis ornithopetrae willungae McKenzie & Warne, 1986, adult male carapace, dorsal view of LV,
paratype, NMVP111429, 682. B, Alataleberis ornithopetrae willungae McKenzie & Warne, 1986, adult male
carapace, external lateral view of LV, paratype, NMVP111429, 682. C, Alataleberis ornithopetrae willungae
McKenzie & Warne, 1986, adult male carapace, external lateral view of RV, paratype, NMVP111429, 682. D,
Alataleberis miocenicaMcKenzie & Warne, 1986, adult female carapace, dorsal view, holotype, NMVP111427,682.
E, Alataleberis miocenica McKenzie & Warne, 1986, adult female carapace, external view of LV, holotype,
NMVP111427, 682. F, Alataleberis miocenica McKenzie & Warne, 1986, adult female carapace, external view of
RV, holotype, NMVP111427, 682. G, Alataleberis miocenica McKenzie & Warne, 1986, adult male RV, external
lateral view, paratype, NMVP111422, 682. H, Alataleberis miocenica McKenzie & Warne, 1986, adult male LV,
external lateral view, paratype, NMVP111425, 682. I, Alataleberis sp. A, adult male(?) RV, external lateral view,
NMVP111423, 682. J, Alataleberis sp. A, adult female(?) RV, external lateral view, NMVP314953, 682. Locality
details: Alataleberis ornithopetrae willungae (A, B & C); Ruwarung Member of the Port Willunga Formation from the
coastal section near old jetty, Aldinga Bay, South Australia. Alataleberis miocenica (D–H); Fyansford Formation
(‘Fyansford Clay’ in Batesford Limestone Quarry, near base of upper bench), near Geelong, Victoria (early–middle
Miocene). Alataleberis sp. A (I); Fyansford Formation (‘Fyansford Clay’ in Batesford Limestone Quarry, near base
of upper bench), near Geelong, Victoria (early–middle Miocene); (J); Nepean 1 Bore (near Sorrento), Victoria from
178.3 m (latest Miocene).
"
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(AMG Torquay 642518)—NMVP109898
(Figs 1D–F), NMVP109899 (Fig. 5A, C),
NMVP111790 and NMVP111791. Other
unregistered specimens housed in author’s
private collection.
Measurements. Holotype, NMVP109898,
adult male carapace, L¼ 0.96 mm, H¼
0.42 mm, W¼ 0.52 mm; paratype, NMVP
111791, adult male carapace L¼ 0.97 mm,
H¼ 0.42 mm, W¼ 0.52 mm; paratype,
NMVP109899, adult female carapace, L¼
0.90 mm, H¼ 0.44 mm, W¼ 0.52 mm; para-
type, NMVP111790, adult female carapace,
L¼ 0.90 mm, H¼ 0.44 mm, W¼ 0.52 mm
(McKenzie &Warne 1986).
Remarks. Of all the species/subspecies of
Alataleberis (as defined here), A. ornithope-
trae ornithopetrae has the broadest alae/
vental ridges in dorsal view (e.g. Fig. 1F).
Age and stratigraphic range. Currently
known from the Jan Juc Formation and
Point Addis Limestone of the Torquay
coastal district, Otway Basin, Victoria (late
Oligocene).
Alataleberis ornithopetrae willungae
McKenzie & Warne, 1986 (Fig. 2A–C)
1986 Alataleberis ornithopetrae willungae
McKenzie & Warne, p. 38, figs 2H, 3K–M.
1996Alataleberis sp.;Majoran, table 1, fig. 9J.
Material studied. Two adult specimens from
the Ruwarung Member of the Port
Willunga Formation, Aldinga Bay, South
Australia (approximate location: 398190S,
1388260E)—NMVP111429 (Fig. 2A–C) and
NMVP111421.
Measurements. Dimensions reported by
McKenzie & Warne, 1986—holotype,
NMVP111428 adult female (single valve lost),
L¼ 0.90 mm, H¼ 0.45 mm. Dimensions
corrected from McKenzie & Warne, 1986—
paratype, NMVP111421 adult male(?) cara-
pace, L¼ 0.90 mm, H¼ 0.43 mm, W¼
0.40 mm.Paratype,NMVP111429adultmale
carapace, L¼ 0.91 mm, H¼ 0.40 mm, W¼
0.39 mm.
Remarks. As noted by McKenzie & Warne
(1986), A. ornithopetrae willungae is distin-
guished from A. ornithopetrae ornithopetrae
in dorsal view by the former having a
slightly narrower profile, and by possessing
a strongly curved terminal posterior spine
on the dorsal ridge (Fig. 2A; see also fig. 2H
of McKenzie & Warne 1986).
The holotype of Alataleberis ornithope-
trae willungae is no longer present on the
slide NMVP111428 housed in Musuem
Victoria (i.e. the holotype has been lost).
Further, McKenzie & Warne (1986) did not
illustrate the holotype with scanning elec-
tron micrographs, and no subsequent SEM
photos of this specimen are available.
However, the paratype specimens originally
designated and illustrated by McKenzie &
Warne (1986) for A. ornithopetrae willungae
adequately define the characteristics of
this subspecies (e.g. NMVP111429; Figs
2A–C).
Age and stratigraphic range. Presently re-
corded from the Tortachilla Limestone and
from the Aldingan and Ruwarung members
of the Port Willunga Formation (late
Eocene to early Miocene).
Alataleberis miocenica McKenzie & Warne,
1986 (Figs 2D–H; 9I)
1986 Alataleberis miocenica McKenzie &
Warne (in part), p. 38, figs 2D, 3N–P, R.
1987 Alataleberis miocenica McKenzie &
Warne; Warne, p. 442, pl. 3, fig. B.
1994 Alataleberis miocenica McKenzie &
Warne; Neil, p. 13, pl. 4, figs 4–6.
Material studied. Fifteen adult and juvenile
specimens from the Fyansford Formation
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(Fyansford Clay) in the Batesford Lime-
stone Quarry, near the base of the upper
bench (near Geelong), Victoria (AMG Gee-
long 625785). Illustrated specimens
NMVP111422 (Fig. 2G), NMVP111425
(Figs 2H; 9I), NMVP111427 (Fig. 2D–F).
Several other (unregistered) specimens from
the Sherwood Marl (borehole sections near
Tyabb, Victoria) occur on microfossil
assemblage slides housed in Museum Vic-
toria (Tyabb township: Yard grid reference
Western Port 224822). Other specimens
from exposures of Fishing Point Marl (Aire
River district, Victoria; approximate loca-
tion 388470S, 1448280E) housed in author’s
private collection.
Measurements. Adult carapaces are 0.76–
0.84 mm long and 0.35–0.36 mm high (see
remarks below for details of individual
specimen dimensions).
Remarks. A re-assessment of the holotype
and paratype materials and other adult
specimens from the type locality has re-
sulted in the recognition of two differently
sized populations of specimens. The smaller
sized population, which includes the holo-
type of Alataleberis miocenica, displays the
characteristically pronounced sexual di-
morphism of this species (e.g. female—Fig.
2D–F, males—Fig. 2G–H), with males
being more elongate than females. Speci-
mens of this smaller population display
adult carapace characteristics such as well-
calcified inner lamellae and a fully devel-
oped hemiamphidont hinge (see McKenzie
& Warne 1986, fig. 3P). The adult holotype
specimen of A. miocenica (NMVP111427;
Fig. 2D–F), which was originally recorded
as an adult male (McKenzie &Warne 1986),
is in fact an adult female. Two paratype
specimens (NMVP111422 and NMVP
111425) of A. miocenica are males. A re-
evaluation of the size of these specimens
(based on SEM images) indicates that the
female holotype (carapace) is 0.76 mm long
and 0.36 mm high (NMVP111427), and the
male paratype carapaces (NMVP111422,
NMVP111425) are 0.79 and 0.80 mm long,
and 0.35 and 0.36 mm high respectively.
The larger sized population encompasses
few specimens but includes the paratype
NMVP11423. This specimen is removed
here from A. miocenica and placed in open
nomenclature under Alataleberis sp. A (of
this study).
Age and stratigraphic range. Specimens of A.
miocenica as redefined here are known from
the early to middle Miocene Batesford
Limestone and Fyansford Formation of
the Geelong and Sorrento regions, Victoria,
and from the Sherwood Marl of the Tyabb
region of Victoria. It is also known from the
similarly aged Fishing Point Marl of the
Aire River district, Victoria. Alataleberis
miocenica has also been previously recorded
by Neil (1994) from exposures of the early–
middle Miocene Muddy Creek Marl, near
Hamilton, Victoria.
Alataleberis sp. A (Fig. 2I–J)
1986 Alataleberis miocenica McKenzie &
Warne (pars), p. 38, fig. 3Q.
Material studied. Three specimens from
Miocene and Pliocene strata of the Port
Phillip district. NMVP111423 from the
Fyansford Formation (Fyansford Clay) in
Batesford Limestone Quarry, near the base
of the upper bench of the quarry (near
Geelong), Victoria (AMG Geelong 625785).
NMVP 314953 from Sandringham Sands in
Nepean 1 bore, Victoria (near Sorrento;
AMG Queenscliff CT022542) from the
interval 178.3 m below the surface (this
specimen possibly reworked from older
strata). One further unregistered specimen
housed in the author’s private collection
was collected from the Wannaue Formation
in the Nepean 1 bore from the interval
145.1 m below the surface.
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Measurements. Adult specimen NMVP11
1423 (male RV; Fig. 2I–H): length is
0.85 mm and height is 0.43 mm (corrected
from McKenzie & Warne 1986). Specimen
NMVP314953 (female RV; Fig. 2J): length
not determined; height is 0.55 mm.
Remarks. Alataleberis sp. A has a slightly
larger overall size compared with A. mioce-
nica and slightly greater height to length
ratio compared with various subspecies of
A. ornithopetrae.
Age and stratigraphic range. Specimens of
Alataleberis sp. A are known from the
early to middle Miocene Fyansford Forma-
tion (near Geelong), the latest Miocene
Sandringham Sands (subsurface near
Sorrento), and from the mid-Pliocene Wan-
naue Formation (subsurface near Sorrento).
Alataleberis sp. B (Fig. 7D)
1979 Actinocythereis spec. (Eagle Bay 86/
87); Hartmann, p. 232, pl. 5, fig. 9.
Material studied. One juvenile specimen
from shallow sea bed near the settlement
of Eagle Bay, Western Australia (approx-
imate location 338 330S, 1158 040E) housed
in Hamburg Zoological Museum and In-
stitute with the registration no. K31365.
Remarks. The early stage RV instar K31365
is 0.63 mm long and 0.33 mm high. This
specimen possesses a relatively narrow
tapering posterior half of the carapace as
seen in RV lateral view. The posterior
extremity is well below mid-height. This
latter shape characteristic is closer to speci-
mens of Alataleberis species than to either
adult or juvenile RV specimens of Alatapa-
cifica species. Unlike adult Alataleberis
specimens illustrated here, this juvenile
Alataleberis specimen possesses some but-
tresses along the dorsal ridge, as is more
typically seen in specimens of Alatapacifica
species. This buttressed dorsal ridge is
perhaps a relatively ‘primitive’ feature pre-
served in juvenile specimens of some Alata-
leberis species, but lost in adult specimens,
the latter possessing a low ridge, from which
extends several posterior-pointing spines.
This specimen (Alataleberis sp. B), although
juvenile, indicates the transitional nature of
the carapace morphology between the gen-
era Alataleberis and Alatapacifica (robusta
group).
Age and stratigraphic range. The single
specimen of this species is the only specimen
of an Alataleberis species found in modern
seas (Holocene). It was found in warm
temperate shallow marine waters off the
Western Australian coast (Hartmann 1979).
Alatapacifica gen. nov.
Type species. ?Alatahermanites septarca
Neil, 1994; Miocene, southeastern Australia.
Etymology. Alata (L)¼wingedþ pacifica¼
reference to the occurrence of some species
in the southwestern Pacific region.
Diagnosis. A large pterygocytherine genus
possessing a subrectangular carapace in
lateral view. Ornament consisting of but-
tressed ventral and dorsal ridges. An arcu-
ate ridge extending from the eye tubercle to
prominent sub-central tubercle. Carapace
surface smooth or pitted, although promi-
nent fossae are always present adjacent to
anterior margin. Approximately 7–9 pits
(fossae) occur between ventral ridge but-
tresses; these pits continuing in line with the
prominent sub-marginal fossae adjacent to
the raised anterior margin. Anterior margin
broadly rounded, ventral and dorsal mar-
gins subparallel; posterior margin caudate
with posterior extremity at or above mid-
height (Fig. 9D). Adductor muscle scar
pattern consists of a row of four elongate
scars. Frontal muscle scar either U-shaped
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or V-shaped (in some cases subdivided).
Hinge holoamphidont, except additional
tooth-like structure present on LV antero-
dorsal margin anterior of normal hinge
elements (Figs 6A, C; 9F, G).
Remarks. Species of Idiocythere Triebel,
1958 bear a resemblance to some Alatapa-
cifica species. However, Idiocythere species
possess a strongly concave dorsal margin
posterior to the anterior hinge elements—a
feature absent in Alatapacifica species. A
feature that is clearly evident in all species of
Alatapacifica is the arcuate ridge that
extends from the eye tubercle to a promi-
nent sub-central tubercle. This feature also
occurs in species of Alataleberis but is less
well developed.
There are two species groups in Alata-
pacifica (septarca and robusta groups).
Species of the septarca group possess
carapaces with a coarsely pitted to, in part,
reticulate ornament. Species of the robusta
group possess carapaces with a mostly
smooth external surface between the ventral
and dorsal ridges. Species of the robusta
group also have less regularly subrectangu-
lar carapaces than species of the septarca
group.
The septarca group includes the type
species Alatapacifica septarca (Neil, 1994),
Alatapacifica sp. A (this study) and prob-
ably Alatapacifica? gilli (McKenzie et al.
1990)—all from late Cenozoic high sea level
and warm climatic phases in southeastern
Australia. The first comes from upper lower
to lower middle Miocene strata, the second
from uppermost Miocene to lowermost
Pliocene strata and the third from upper
Pleistocene (last interglacial) and Holocene
sediments (distribution data from this
study; McKenzie et al. 1990, Neil 1994,
Yassini & Jones 1995). McKenzie et al.
(1990) recorded two frontal scars in Alata-
pacifica? gilli. The present author has not
directly examined any specimens of this
species, but the external morphology of the
carapace is very similar to that of the two
other Alatapacifica species placed here in
the septarca group, and it is considered here
most likely that Alatapacifica? gilli belongs
to the same genus. The V- or U-shaped
muscle scars found in some Alatapacifica
species examined for this study display
indications of subdivision (Fig. 5E), which
may explain the observation of McKenzie
et al. (1990) concerning the frontal scars of
Alatapacifica? gilli.
Species of Alatapacifica possess an addi-
tional tooth-like structure on the LV ante-
rodorsal margin anterior to the normal hinge
elements. This feature is most strongly
developed in species of the septarca group
relative to other Alatapacifica orAlataleberis
species. In the septarca group of Alatapacifi-
ca, this feature is very similar to that found in
species ofAlatahermanitesWhatley & Titter-
ton, 1981 (see pl. 2, figs 17& 20bofWhatley&
Titterton 1981). It is hypothesized here that
the septarca group ofAlatapacifica is likely to
include species that are evolutionary ante-
cedents ofAlatahermanites species.However,
species of Alatapacifica and Alatahermanites
are easily distinguished by the presence in the
former of an eye tubercle, and an arched ridge
extending from the eye tubercle to the
subcentral tubercle, features that are missing
in all known species of the latter [i.e.
Alatahermanites hastatas Whatley & Titter-
ton, 1981, Alatahermanites sp. of Whatley &
Titterton (1981) andAlatahermanites beckeri
Jellinek, 1993].
Species placed here in the robusta group
of Alatapacifica include Alatapacifica robus-
ta McKenzie & Warne, 1986), Alatapacifica
paranuda (Milhau, 1993) and Alatapacifica
sp. B (this study). Alatapacifica paranuda
from the Miocene of New Zealand was
originally placed in Alataleberis by Milhau
(1993). However, as previously noted
herein, all the specimens of this species
illustrated by Milhau (1993) possess a
well-defined, usually buttressed, dorsal
ridge, and one specimen possesses a clear
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Fig. 3. A, Alatapacifica robusta (McKenzie & Warne, 1986), adult, female LV, external lateral view, holotype,
NMVP109900 (NB. L & R valves of single holotype carapace specimen now disarticulated), 682. B, Alatapacifica
robusta (McKenzie & Warne, 1986), adult, male RV, external lateral view, paratype, NMVP109901, 682. C,
Alatapacifica robusta (McKenzie & Warne, 1986), female carapace, dorsal view, paratype, NMVP111424, 682. D,
Alatapacifica septarca (Neil, 1994), adult, female(?) LV, external lateral view, NMVP314950, 682. E, Alatapacifica
septarca (Neil, 1994), adult, male RV, external lateral view, NMVP314951, 682. F, Alatapacifica septarca (Neil,
1994), A-1 juvenile carapace, dorsal view, NMVP314952, 682. Locality details: Alatapacifica robusta (A, B, C);
Browns Creek Clays at the coastal section near Browns Creek, Johanna River district, Victoria (late Eocene).
Alatapacifica septarca (D–F); Fyansford Clay from near base of upper bench of Batesford Limestone Quarry, near
Geelong, Victoria (early–middle Miocene).
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subcentral tubercle and faint reticulate
ornament (Milhau 1993, pl. 6, fig. 1)—
features more characteristic of Alatapacifica
as defined here.
Adult sexual dimorphism within Alata-
pacifica species is expressed by male cara-
paces being more elongate than female
carapaces. Juvenile specimens of Alatapaci-
fica species can be thick shelled, and so are
commonly preserved with adult specimens in
the fossil record. Compared with larger adult
specimens, juvenile specimens of Alatapacifi-
ca species generally possess a narrower
marginal zone, simpler hinge features (Fig.
7E) and in early stage instars, amore strongly
tapered posterior (Figs 4E; 7A).
Alatapacifica septarca (Neil, 1994) comb.
nov. (Figs 3D–F; 5D; 6A–D; 9A, B, D, F)
1994 ?Alatahermanites septarca Neil, pp. 9–
10, pl. 3, figs 4, 6.
Material studied. Six adult and juvenile
specimens from the Fyansford Formation
(Fyansford Clay) from near the base of the
upper bench of the Batesford Limestone
Quarry (near Geelong), Victoria (AMG
Fig. 4. A, Alatapacifica sp. A, adult RV, external lateral view, NMVP314957, 682. (specimen has been damaged
subsequent to photography). B, Alatapacifica sp. A, adult RV, external lateral view, NMVP314958, 682. C,
Alatapacifica sp. A, adult RV, external view of frontal muscle scar in transmitted light, NMVP314958, approximately
6215. D, Alatapacifica sp. A, juvenile RV, external lateral view, NMVP314959,682. E, Alatapacifica sp. A, juvenile
RV, external lateral view, NMVP314960, 682. Locality details: Alatapacifica sp. A; (A–E); Black Rock Sandstone
(¼Sandringham Sands) at the coastal cliff section near Beaumaris Yacht Squadron, Beaumaris (southern suburb of
Melbourne), Victoria (latest Miocene).
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Geelong 625785). Illustrated specimens
NMVP314950 (Figs 3D; 6A, C; 9B, D, F),
NMVP314951 (Figs 3E; 6B, D; 9A),
NMVP314952 (Figs 3F; 5D). Other unre-
gistered specimens housed in author’s pri-
vate collections.
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Measurements. NMVP14950, adult fe-
male(?) LV, L¼ 0.96 mm, H¼ 0.44 mm;
NMVP314951, adult male RV, L¼
0.98 mm, H¼ 0.43 mm.
Remarks. Carapace morphology for A.
septarca as described by Neil (1994) except
that this species possesses conspicuous eye
tubercles (most evident from a dorsal
perspective: Fig. 3F) and an ocular sinus
in both valves (e.g. Fig. 6C). It is also re-
emphasized here that this species possesses a
strongly developed arched ridge extending
from the eye tubercle (near anterodorsal
margin) to the subcentral tubercle as seen in
lateral view.
Alatapacifica septarca is a southeastern
Australian early to middle Miocene species.
Its closest relative is Alatapacifica sp. A (this
study), from the latest Miocene of south-
eastern Australia. The latter has a coarser
and less complex pattern of fossae than the
former, particularly posterior of the subcen-
tral tubercle (see fossae maps in Fig. 9A–C).
Alatapacifica septarca has a more regular
subrectangular carapace shape in lateral view
than species of Idiocythere (s. l.) described
from the Cenozoic of southeastern Australia
(McKenzie et al. 1991, Neil 1994). Alataher-
manites spp. described by Whatley & Titter-
ton (1981) differ from A. septarca by lacking
eye tubercles and a ridge extending from the
anterodorsal margin to the subcentral tuber-
cle. Alatapacifica septarca has a very con-
spicuous elongateLV tooth positioned on the
anterodorsal margin anterior to the normal
hinge elements (Fig 6A, C; 9F), as also found
in species of Alatahermanites (see Whatley &
Titterton 1981).
Age and stratigraphic range. Currently
known from various early to middle Mio-
cene marls of southeastern Australia, e.g.
Muddy Creek Marl (Neil 1994) and Fyans-
ford Formation (near Geelong).
Alatapacifica robusta (McKenzie & Warne,
1986) comb. nov. (Figs 3A–C; 5B, E–G;
7A–C; 8A, B; 9G)
1974 Alatacythere sp. BCC6; McKenzie, pl.
2, fig 6.
1986 Alataleberis robusta McKenzie &
Warne, pp. 36–38, figs 2A–C, 3D–F.
1993 Alataleberis robusta McKenzie &
Warne; McKenzie et al., p. 110.
1993 Alataleberis semiarata anteropytta
McKenzie et al., pp. 112–113, pl. 7, figs
9–11.
1997 Bradleya semiarata anteropytta
McKenzie et al.; Neil, p. 184, fig. 5G–I.
Material studied. Seventeen adult and juve-
nile specimens from the Browns Creek Clays
Fig. 5. A, Alataleberis ornithopetrae ornithopetrae McKenzie & Warne, 1986, adult female RV, internal view,
paratype, NMVP109899,682. B, Alatapacifica robusta (McKenzie & Warne, 1986), adult female RV, internal view,
holotype, NMVP109900 (L & R valves of single holotype carapace specimen now disarticulated), 682. C,
Alataleberis ornithopetrae ornithopetrae McKenzie & Warne, 1986, adult female RV, interval view enlargement of
frontal muscle scar (indicated by arrow), paratype, NMVP109899, 6447. D, Alatapacifica septarca (Neil, 1994),
adult male RV, internal view enlargement of frontal muscle scar (indicated by arrow), NMVP314952, 6490. E,
Alatapacifica robusta (McKenzie & Warne, 1986), female RV, adult internal view enlargement of frontal muscle scar
(indicated by arrow), holotype, NMVP109900, approximately 6441. F, Alatapacifica robusta (McKenzie & Warne,
1986), juvenile LV, external view of frontal muscle scar in transmitted light (illustrates V-shaped frontal muscle scar),
NMVP314954, approximately 690. G, Same specimen and view as F except magnification approximately 6330.
Locality details: Alataleberis ornithopetrae ornithopetrae (A, C); Jan Juc Formation at Bird Rock, near Torquay,
Victoria, 1 m above the Chione bed (late Oligocene). Alatapacifica robusta (B, E, F, G); Browns Creek Clays at the
coastal section near Browns Creek, Johanna River district, Victoria (late Eocene). Alatapacifica septarca (D);
Fyansford Clay from near base of upper bench of Batesford Limestone Quarry, Fyansford (near Geelong), Victoria
(early–middle Miocene).
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exposed in the coastal cliffs near Browns
Creek, Johanna River district, Victoria
(AMG Glenaire 079058). NMVP109900
(Figs 3A; 5B, E), NMVP109901 (Fig. 3B),
NMVP111424 (Fig. 3C), NMVP314954
(Figs 5F, G; 7C), NMVP146795–9 (Fig.
7A); Pm Au500 (Fig. 8A: damaged) and
PM Au501 (Fig. 8B: damaged). Three speci-
mens from the Pebble Point Formation,
Princetown district, Victoria (AMG Prince-
town 896 106), NMVP146947 (Fig. 7B),
NMVP 146948, NMVP146949. Other unre-
gistered specimens housed in the author’s
private collection.
Additional description. The frontal muscle
scar of this species has a consistent V or U
shape in adult and juvenile specimens when
viewed with a transmitted light microscope
(Fig. 5F–G). The V or U shape of the
frontal muscle scar is apparent early in the
ontogeny of this species. However, some
SEM images of the frontal muscle scar of
adult specimens of this species display
indications of suture lines traversing the
V-shaped pattern (Fig. 5E). Such suture
lines suggest that in some adult specimens,
the V-shaped frontal muscle scar has a
tendency towards subdivision (i.e. transi-
tional towards a pattern of two frontal
muscle scars). As with all Alatapacifica
species (but not Alataleberis species), the
central muscle scars of A. robusta sit within
distinct internal depressions in both valves
associated with the subcentral tubercles.
For other descriptive information see
McKenzie & Warne (1986).
Measurements. Holotype, NMVP109900,
adult female carapace, L¼ 0.90 mm, H¼
0.46 mm, W¼ 0.56 mm; paratype,
NMVP111424, adult female carapace,
L¼ 0.90 mm, H¼ 0.45 mm, W¼ 0.56 mm;
paratype, NMVP109901, adult male RV,
Fig. 6. A, Alatapacifica septarca (Neil, 1994), adult, female (?), LV, internal lateral view, NMVP314950, 681. B,
Alatapacifica septarca (Neil, 1994), adult, male, RV, internal lateral view, NMVP314951, 682. C, Alatapacifica
septarca (Neil, 1994), adult, female (?), LV, enlargement of anterior hinge elements, NMVP314950, 6218. D,
Alatapacifica septarca (Neil, 1994), adult, male, RV, enlargement of anterior hinge element, NMVP314951, 6215.
Locality details: Alatapacifica septarca (A–D); Fyansford Clay from near base of upper bench of Batesford Limestone
Quarry, near Geelong, Victoria (early–middle Miocene).
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L¼ 0.96 mm, H¼ 0.48 mm (McKenzie &
Warne 1986).
Remarks. The hinge of A. robusta is as
described by McKenzie & Warne (1986)
except that the LV has an additional large
tooth developed anterior to the anterior
terminal socket (as described for A. septarca
by Neil 1994 and for species of Alataherma-
nites by Whatley & Titterton 1981, Jellinek
1993).
Alatapacifica robusta differs from Ponti-
culocythere biremis Dingle, 1981 by lacking
a strongly arched (convex) dorsal margin
and lacking a sail-like projection behind the
eye tubercle. Alatapacifica robusta is per-
haps a species that is transitional in
carapace morphology between the Late
Cretaceous P. biremis and the Miocene A.
septarca. Such would only be the case if P.
biremis is a trachyleberid, which can not be
definitely determined because of the cur-
rently unknown configuration of the muscle
scar patterns of P. biremis. Of note, P.
biremis is also similar in carapace morphol-
ogy to the thaerocytherid Bradleya semiar-
ata Hornibrook, 1952 (see Fig. 8C–E of this
study) and Bradleya proarata Hornibrook,
1952 (sensu Ayress 1993, fig. 9O). Alatapa-
cifica robusta differs from Eocene Atlantic
‘deep marine’ specimens assigned to the
genera Pterygocythereis and Alatacythere by
Guernet & Bellier (2000) by possessing a
distinct subcentral tubercle.
Bradleya semiarata anteropytta McKen-
zie et al., 1993 is identical in carapace
morphology to A. robusta, except that the
former was originally recorded as posses-
sing ‘. . . two small frontal scars’ (McKenzie
et al. 1993). Illustrations of the adult type
material of these species are presented in
Figs 3A–C (A. robusta) and 8A, B (B.
semiarata anteropytta). The illustrations of
B. semiarata anteropytta are reproduced
here from McKenzie et al. (1993) (with
permission). Unfortunately, the adult
type specimens (including holotype) of B.
semiarata anteropytta housed in the Paleon-
tology Institution of Uppsala University,
Sweden, were stored on unsecured SEM
stubs that became loose with time causing
extensively damage to the specimens. Given
this damage, and since McKenzie et al.
(1993) did not illustrate the frontal muscle
scars of B. semiarata anteropytta, it has not
been possible to independently verify the
McKenzie et al. (1993) record of two frontal
muscle scars for this species. Paratypes of B.
semiarata anteropytta lodged within the
palaeontology collections of Museum Vic-
toria are all juvenile valves with inconspic-
uous frontal muscle scar impressions. One
of these, Museum Victoria B. semiarata
anteropytta paratype specimens is illustrated
here (Fig 7A). It is speculated that the (here
observed) presence of suture lines through
the V-shaped frontal muscle scar of some
adult specimens of A. robusta ‘equate’ with
the observation of McKenzie et al. (1993) of
two [split?] frontal muscle scars in B.
semiarata anteropytta. Given the identical
nature of the carapace features of the type
specimens of A. robusta and B. semiarata
anteropytta (frontal muscle scar patterns
aside), it is considered here that these
specimens are conspecific.
The holotype and one paratype of
Bradleya semiarata anteropytta McKenzie
et al., 1993, and one paratype of Bradleya
semiarata s.s. Hornibrook, 1952, are re-
illustrated here side by side (Fig. 8A–E). It is
clearly evident from these illustrations that
these two taxa are far too divergent in
carapace morphology to be considered
subspecies of the same species as suggested
by McKenzie et al. (1993). Of note, Bradle-
ya semiarata s.s. is slightly inflated in the
region of the carapace immediately beneath
the posterior portion of the dorsal ridge—a
characteristic feature of many Bradleya
species. Further, Bradleya semiarata s.s
possesses a typically ‘Bradleya—shaped’
posterior margin (see also ‘Remarks’ for
Alatapacifica sp. B). Neither of these
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carapace features is apparent in the speci-
mens assigned to Bradleya semiarata ante-
ropytta by McKenzie et al. (1993). As a
consequence of the observations outlined
above, Bradleya semiarata anteropytta
McKenzie et al., 1993 is regarded here as a
junior synonym of Alatapacifica robusta
(McKenzie & Warne, 1986). As a final note,
juvenile specimens of A. robusta display
variation in the degree of carapace/valve
calcification (Fig. 7A, C).
Age and stratigraphic range. Presently re-
corded from the late Paleocene (or ear-
liest Eocene) Pebble Point Formation, and
the late Eocene Browns Creek Clays and
basal Castle Cove Limestone, southeastern
Australia.
Fig. 7. A, Alatapacifica robusta (McKenzie & Warne, 1986), juvenile LV, external lateral view, specimen here
illustrated is one of five specimens in slide well with recorded number range NMVP146795–9 (¼paratypes of
Bradleya semiarata anteropytta McKenzie et al. 1993), 682. B, Alatapacifica robusta (McKenzie & Warne, 1986),
juvenile RV, external lateral view, NMVP146947,682. C, Alatapacifica robusta (McKenzie & Warne, 1986), juvenile
LV, external lateral view, NMVP314954, 682. D, Alataleberis sp. B, juvenile RV, external lateral view, K31365,
682. E, Alatapacifica sp. B, juvenile RV, internal lateral view, NMVP314955, 682. F, Same specimen and
magnification as E except external lateral view, 682. Locality details: Alatapacifica robusta (A, C); Browns Creek
Clay at coastal section near Browns Creek, Johanna River district, Victoria (specimen in A about 21 m above
Greensand horizon of Browns Creek Clay at Browns Creek, late Eocene). Alatapacifica robusta (B); Pebble Point
Formation at the coastal cliff section near Princetown, Western District, Victoria (late Paleocene). Alataleberis sp. B
(D); seafloor of shallow marine waters near the coastal settlement of Eagle Bay, Western Australia (Holocene).
Alatapacifica sp. B (E, F); seafloor at 183 m depth off Three Kings Islands, New Zealand (Holocene).
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Fig. 8. A, Alatapacifica robusta (McKenzie & Warne, 1986), adult LV, lateral view of RV, PM Au500, stub Vic-12,
682 (¼holotype specimen of Bradleya semiarata anteropytta McKenzie et al., 1993. Specimen has been mostly
destroyed. Illustration reproduced from McKenzie et al. 1993 with permission). B, Alatapacifica robusta (McKenzie
& Warne, 1986), adult carapace, dorsal view, PM Au501, stub Vic-12, 682 (¼paratype specimen of Bradleya
semiarata anteropytta McKenzie et al., 1993. Specimen has been mostly destroyed. Illustration reproduced from
McKenzie et al. 1993 with permission). C, Bradleya semiarata Hornibrook, 1952, adult, female RV, external lateral
view, paratype, New Zealand Geological Survey Specimen 1061/3, 682. D, Bradleya semiarata Hornibrook, 1952,
adult, male RV, external lateral view, paratype, New Zealand Geological Survey Specimen 1061/2,682. E, Bradleya
semiarata Hornibrook, 1952, adult, male RV, partial ventral view, paratype, New Zealand Geological Survey
Specimen 1061/2, 682. Locality details: Alatapacifica robusta (A, B); Browns Creek Clay at coastal section near
Browns Creek, Johanna River district, Victoria (about 21 m above Greensand horizon), late Eocene. Bradleya
semiarata (C, D, E); New Zealand Geological Survey (now GNS Science), locality F5730, Hukatere S.D., N28/
814347, Pakaurangi Point (early Miocene).
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Fig. 9. A, Alatapacifica septarca (Neil, 1994), adult, male RV, map of fossae, NMVP314951, approximately670. B.
Alatapacifica septarca (Neil, 1994), adult, female(?) LV, map of fossae, NMVP314950, approximately 670. C,
Alatapacifica sp. A, adult, RV, map of fossae, NMVP314957, approximately 670. D, Alatapacifica septarca (Neil,
1994), adult, female(?) LV, external lateral outline of LV posterior, NMVP314950, approximately672 (arrow head
indicates position of posterior mid-height). E, Alataleberis johannaeMcKenzie & Warne, 1986, adult, male carapace,
external lateral outline of LV posterior (holotype), NMVP109896, approximately 672 (arrow head indicates
position of posterior mid-height). F, Alatapacifica septarca (Neil, 1994), adult, female (?) LV, internal lateral view,
NMVP314950, approximately 669. G, Alatapacifica robusta (McKenzie & Warne, 1986), adult, female LV,
holotype, internal lateral view, NMVP109900, approximately 669. H, Alataleberis johannae McKenzie & Warne,
1986, adult(?), female LV, internal lateral view, NMVP314961, approximately 669. I, Alataleberis miocenica
McKenzie & Warne, 1986, adult, male LV, paratype, internal lateral view, NMVP111425, approximately669. Note:
arrows in F–I indicate position of supplementary anterodorsal margin ‘tooth or thickening’. Locality details:
Alatapacifica septarca (A, B, D, F); Fyansford Clay from near base of upper bench of Batesford Limestone Quarry,
Fyansford (near Geelong), Victoria (early–middle Miocene). Alatapacifica sp. A (C); Black Rock Sandstone
(¼Sandringham Sands) at the coastal cliff section near Beaumaris Yacht Squadron, Beaumaris (southern suburbs of
Melbourne), Victoria (latest Miocene). Alataleberis johannae (E); Browns Creek Clays above Notostraea Greensand
horizon, at the Browns Creek coastal section near Johanna River, Victoria; (H); Glen Aire Clay, Aire River district,
western Victoria (early Oligocene). Alatapacifica robusta (G); Browns Creek Clays, coastal section near Browns
Creek, Johanna River district, Victoria (late Eocene). Alataleberis miocenica (I); Fyansford Clay from near base of
upper bench of Batesford Limestone Quarry, Fyansford (near Geelong), Victoria (early–middle Miocene).
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Alatapacifica sp. A (Figs 4A–E; 9C)
Material studied. Four RV adult and
juvenile specimens from the Black Rock
Sandstone (¼ Sandringham Sands) at the
coastal cliff section near Beaumaris Yacht
Squadron, Beaumaris (southern suburb of
Melbourne), Victoria (AMG Point Ormond
and Moorabbin 278928); illustrated speci-
mens NMVP314957 (Fig. 4A), NMVP
314958 (Fig. 4B, C), NMVP314959 (Fig.
4D), NMVP314960 (Fig. 4E).
Measurements. NMVP314957, adult RV,
L¼ 0.91 mm, H¼ 0.42 mm; NMVP314958,
adult RV, L¼ 0.90 mm, H¼ 0.40 mm.
Partial description (right valve only). Sub-
rectangular in external lateral view; dorsal
margin straight; ventral margin straight.
Anteriormargin broadly and evenly rounded
with extremity at about mid-height. Poster-
odorsal and posteroventral slope approxi-
mately equal in length with posterior
extremity at about mid-height. Strong sub-
central tubercle; small eye tubercle; strongly
buttressed dorsal ridges. Ventral ridge alate
and also strongly buttressed. Yoking ridge
extends from eye tubercle to subcentral
tubercle. Ornament includes a complex ar-
rangement of fossae in adult and juvenile
specimens (Fig. 4A, B, D, E). Internal
features characteristic of genus and include
a U-shaped frontal scar (Fig. 4C).
Remarks. Only RV specimens were avail-
able for examination during this study, This
latest Miocene species is very similar to the
mid-Miocene species Alatapacifica septarca
(Neil), although the latter is slightly larger,
more elongate and has a finer and more
complex pattern of fossae (Fig. 9A–C). This
species also bears a close resemblance in
external morphology to, and may be con-
specific with, Alatapacifica? gilli (McKenzie
et al. 1990). However, Alatapacifica sp. A
(this study) has a U-shaped frontal muscle
scar (Fig. 4C), whereas the central muscle
scar of Alatapacifica? gilli was reported as
including two frontal scars by McKenzie
et al. (1990). Given the apparent propensity
for some Alatapacifica species to display
suture lines through an overall V- or U-
shaped muscle scar (see previous discus-
sion), the differences in frontal muscle scar
observations for Alatapacifica sp. A and
Alatapacifica? gilli as outlined above may
not be taxonomically significant. Further
collection and detailed examination of
topotypic materials are required to clarify
the taxonomic relationship between these
possibly distinct species.
Age and stratigraphic range. Latest Miocene
Black Rock Sandstone, Beaumaris, south-
eastern Australia.
Alatapacifica sp. B (Fig. 7E, F)
Material studied. Two juvenile specimens
(NMVP314955 and NMVP314956) from the
modern seafloor at 183 m water depth off
Three Kings Island; New Zealand (approx-
imate location 348090S, 1728080E).
Remarks.Only two juvenile specimens of this
New Zealand species were available for
study. The illustrated RV specimen
(NMVP314955; Fig. 7E, F) is 0.80 mm long
and 0.39 mm high. For this illustrated
specimen the interior depression of the
subcentral tubercle region is filled with fine
cemented detritus. As a consequence, the
central muscle scars of this specimen are
obscured from view. For one other smaller,
slightly fragmented juvenile specimen
(NMVP314954) the central muscle scar
region was clear when viewed with the SEM
and with a transmitted light microscope.
Both methods revealed the frontal scar on
this specimen to be V-shaped and similar in
size and form to that of juvenile specimens of
Alatapacifica robusta (e.g. Fig. 5F, G). In
other carapace characters, juvenile specimens
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of A. robusta and Alatapacifica sp. B are
almost identical, except the latter are perhaps
slightly more elongate. More definite mor-
phological distinctions between these possi-
ble two species will require examination of
adult material of the latter species (not
available for the current study). Aside from
differences in the patterns of the frontal
muscle scars, Alatapacifica sp. B is super-
ficially similar to Bradleya proarata Horni-
brook, 1952. However, adult specimens of
the latter lack a subcentral tubercle and also
lack an external yoking ridge extending from
the eye tubercle to the subcentral region of
the carapace (see fig. 9O of Ayress 1993)—
features that are very conspicuous in adult
specimens ofAlatapacifica spp. The posterior
outline of the left valve of Bradleya proarata
(like that of Bradleya arata and Bradleya
semiarata) is typical of the genus and includes
an elongate, steeply inclined posterodosal
slope that meets a short posteroventral slope
near the ventral margin. This profile leads the
posterior extremity to occur near the ventral
margin, well below mid-height. In Alatapa-
cifica spp., the posterodorsal and poster-
oventralmargins are of similar length leading
to the posterior extremity occurring close to
mid-height.
Age and stratigraphical range. Holocene
(modern) bottom sediments of shallow (con-
tinental shelf) seas around New Zealand.
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